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This bulletin is issued nonthly for the purpose of giving information 
to those i~terested in t~~ n~tural history and scientific fe~tures of the Grand 
C:lllyon N,:tion:<l P:::r1{. Addi tion1l1 copies of these bulletins !MY be obtained 
fr-se of ch<!rge by those who ct!n IIOke use of tbem, by addressing the Superin
t .)ndent, Grl'nd Canyon Na tional Park. Grand C2nyon, Arizona. 
------------ ----
J. R. EAKIN - Superintendent. G. E. Sturdevant - R8nger Naturalist. - - - - - - - - - - -

Cliff Rose (Cowani:! St ~msburiana) 
B~' G. E. Sturdevant, 

Rznger Na turli'.list. 

"A cedar in b loom on tho rim" Is the wa y l:l<my Grand Gt>.nyon tourists 
describe ::md ask about tho cliff rose (Com:mi<! st :?nsburic.na). The ragged 
stringy bark, cOinbined with the (,"Il1lrled t;o;/isted structure , cp.uses it to ~"e
samble closely a picturesque stunted cedar. 

In ~: '1to of Hs deceiving appearo.nce, hO~7Gver, tb:6 cliff rose is a 
ture DeBber of the rosa f~mily. The cliff rose is en ever-green shrub covered 
with swall nUJJe r::ms w<?x-like leaves on the =lti-br:mching tuibs. It averages 
four to twelvd f0et in height with the base in a few cases rC1l ching six inches 
in diameter. Th.; flowers p.verage c.bout one inch !!cress. The :peta ls of the 
flCJ.'lors are set off striltingly from the golden cem;ers. Altitude is appnrently 
a strollb factor in deterwini ng the richness in color of the 1lcrr.er. On the 
rim nt an eleva tion of seven thousand feet, the ;ct:;:: ls of the flet70r aro a 
cromJY White. while two thousand feet below the rin, the pet2. ls take on a 
mcrked yell~ tinge. 

Reproduction of this shrub depends Ul)on germinction of the wind
borne seed. An adnir!?ble oX2.1:lple of tho way Nature h2.s provided a seed-wing, 
"hich assures a wide distributi on of the seed and enhancos the chances of 
Geroination is found in the COS el of t:te cliff rose. A :plume-111m, coi led . 
2)pend2.,e, I:leo.surin5 about two inches in length is found protruding from the . 
center of o[> c11 exposed seed. With ver;,' fine bairs covering tlhl entire append
age, the slJ2.11 seed in realiti>: bOOOl.leS a "lighter than air craft" as it is 
sqept across t7ide nreas by a strong wind. 

At the Grand Canyon the cliff raRe passes muster under the two . 
common 112mes of " quinine busa'" and "buck brush". "Quinine bush" is appended 
to this shrub because of the dis2greeable, bitter taste of the leaves. Deer 
eVidently sense a s enuin6 S2vorilless to tile le<. v3s . Taey brouse exten~ivelY 
on t;lis bush "lhic;l is so c*osely ral?ted to the true buck brush (Cowanl8 
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:;,axicanal. Apparently relishlnc nnd thrivi:lg on the nUlllerous SO:lll evers reen 
leaves, too de(Jr real'lln in fine condi tiol1 where there is a suffioient supply 
of the cliff rose. 

The senson of bloom for this shrub exceeds all other fJ ':YW'ers at 1. J 

Gr::nd Ce.nyon. It is found ':J looming on the south rim of tho canyon from Apn 1 
"X!ltil l~ta in the faill. During the months of !~"Y nnd June tho abundance and 
fl'q;rnnce of the flowe:'s ' .re at thoir best. 

"Button, butto" , who has the bui;ton?" was the question that threaten
ed to cause keen disap,ointill3nt to As~istant Chief Ranger Frank Winess a few 
nights ago. 

Winess 1s statIoned a·~ tbc liright Angel Rencer Station on the north 
rim of the Grand C'2 ny on. He enjcys the part-ies held at the Wylie Way SUllllIler 
cnop, Q short distance frol::J tha r J.L[:()r stati. on, equally' as well a s the people 
at the C2illP rejoice at the heart r enderinG t a les sune to the accompaniment of 
his wonde rful gui t ax:. Assur'Jd of his su:. t n::" boiIl6 in Good tune, "iliness was 
~JUtting on his dress suit for the OO'l!!l'-tor:, vlhen 101 to his nlTk.,zement he 
noticed a l ack of buttons. All I)f the butt uns he·d ':leen clipped from hi e coat. 
Accus2.ti on of his r () om Lnte 2 S an .il~,rQcticc. l jol{cr ~.va.tled biB n,,-ught f or his 
r ooe i!k'1tc w~s in turn s1.1r-oxo:i.scd t o sal;! scvcX"a l bllt;t()n~ miSRi!l(; from 115 S O":1n 
clothes. Slo;,ly 1 t d,,-wnc·d on h~"m, from his ee rliar experiences in Yellowstone. 
that the work \Vas prob~':Jl:7 th2t of D p<~c!{ ,,~ tI'~de rats. Since buttons are 
not :>.:;>petizing f ood foI' e·'/en r !'.ts, i/iness put forth a dlliGel1~ search f or the · 
objects in question. He ';" s baf fled coop13te l y until he at last locnted the 
buttons as well ~s sm~ ll sticks nnd other objacts in n bulging pocket of the 
noct. 

Wi th 2 vcm of no wure r OCIil r:k'Otes occupying his qU2rters unb eknown 
t o him, iliness storrr::ed Uy the r at .. bole, sewed un th~ buttons, t~nd directed 
his ~teps tow~.rds the C~lllll. 
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Sti lt in the Tp..peats S:lndst one 
(B~' G. E. Sturdevant, Ranger N&tural1st J 

.' Spring s perpetually pouring f orth their waters in 
sallnltyas t o render them un~it for drl'nkin I h • g purpos es are 

such a deeree of 
one of the many 
The source of this natlutra h P ~~o~nba : ound .:>. t tho Grand Canyon Nati e;'"ll Pnrk 

so. , r:;r:I lS elnE,' deposi ted as an incru t t· • 
f orth, and early man's as s ocia tion '~ i th the :e ''s~~~ where " the ~prings issue 
equ~lly inter esting t o the geolo~ist ethnol . t sprinGs, ffil ght make a story 

w . OglS , ~d layman. 

'l'hc sprine s aro ~ound i th 1 . u ~ n e ewor :;.J2.r t of the Taryeats s andstonD 
too formah on th.~. t ~kos up the major p..~rt of the Ttl ' ., ' ony Th T~ < t d . vn 0 p ateau ,utbin the 
c. . on. . 0 •• po.\ s scm stono is the l o.7ost Denber of the series of thick 
~:o.rly ,horlzontal, .strat~ tha t make up the grea ter part of the ual ls of th~ 

,7orld s most subh ,ne s pecta cle" Like the .... ~ rd nr nd . t t f 
• • lJ.<..,: ... 2. more r eS1S 2.n or-

oatlons.at the ~rand Cany on. the edee of the Tapeats s.:>.ndstone pre sents a ~liff, 
mW at ltS sumLUt occurs a pla tform. 

The hist ory of the Tapents sandst one must necessarily take in t o c on
sider ation the und erlying and ,Jverlying f Orr.J2tiens, as well as the origin of 
the salt in the sandstone . In gener a l, the Tapeats s and ston e rests on the 
er oded surface of sor::e of the oldos t r oclr.s Imown t o m".n--thc granite r ocks of . 
Archean age . Less fr equently it is f~und overlying the thick Grand Canyon 
series of sedi=ts of Al gonki an ase . The erosiona l f orces of lrature had 
evidently been sIO',!ly gnawing aTIny f or thousands of years on these older rocks 
before tho deposition of the T~pe~t s s andstone . 

The marine f ossils f ound in the T~pcats sandstone indicate an in-
undati on of this area in Early Paleozoio time during the Middle C:?mbriEn. !; 
This invasi on e f the sea resultod in t he dopositi vn of the Tapeats sandstone . 
The same s ea was a lso r espcl'Isible f or the s a lt cc, nta ined in the s andst cne. 
The Tapeats sandst une is essentially a shallo~ wat er deposit pr 0b ably f or med 
on the beach of tho iny_ail Ing sea. In tho basa l portion of the sand stene , un
assorted r eck = t eria l"'very DUO'l i n evidence . The unif orm fine t exture of the 
hods ab eve , h owever, clee rly in010a t es h Gl'1 '7011 the wei t ers meehnni0211y s orted 
the gr ains of sa nd during this period. The s a lt was prob ab ly depOSit ed c ont em
PQrr.neously with the s andstone . Since tho Tapea ts sandstone is a marine de-
posit the salt i s undoubtedly an original constituent of the sandstone. 

Ooean wat er cont:l i n~ on the cvcr ~.o;e , ab·'Jut three ::md one-haL' par 
cent solid !lOtter, most of which i s s odium chloride or COmr.lon snIt. Cor." '11-

tration of oceanic water b eyond tho point of s olubility r.li ght easily ·aocount 
f or large deposits of s a lt. A prev:liling dry cli mate i n this vicinity. during 
the time uf the depositi on of the Tapeats s andstone may h~ve r esulted . ln the 
evaporati on of I m'ge nmounts of wat e r in nearly l a nd-Iool{ed sea s. Tins pr ocess 
may ho.ve been repeat ed inn'umerable times by t ho risinG tides spillinG over the 
cut-off arm of the se~ and supplying add itional ooeanic water. In as much as . 
the s:llt does n e t appear c oncentra ted in beds , it is prob~.bly TI idely d~stri?ut
ed in the Tapeats sandst0ne which averages two hundred and fifty fe et ln thlnk-

ness. 
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Tho Tnpe:lts sandstone is cnpped by the thin-bedded nmost impervious 
Bright Angel shalo. This thin-b edd e d sht: l e fer~: ti on protected tho S:llt in tho 
underlying TQpents s a ndst one t o such :In extent :lS t o prevent its s oluti cn in 
tb3 ocscnic waters during In.ter times. Thin beds 'of li iJestono ne Qr the top of 
the Bright Ange l shnlo show that cenditiuns were gradunlly chQnging in this 
vicinity. 

The TD7ents s c ndst0no with its sa lt contents re=ined hidden f or 
milL ns of ye2rs. During this i :nense kpse cf time the subseq1i1.ent forrn.:: t : ons 
f cund in tho wa lls of the cnnyon TIere slowly deposited under varying c onditi ons. 
Sedioentoti on did no t stop with the present '.1:'lls of the cany on b·ut proceeded 
n~st continuously thr0ughout Mc s oz0ic :lnd E-rly Terti~ry time. These later 
sediI:lJnts me,-surcd ab out six thous'lnd f eet, or, over one mile of s odiments once 
r usted on the sur::nit (J f the Knib:).b limestone; the present t opmost f orm- ti on in 
the walls of the cCTWvn. The k ey to theso 1," ter s ediments is f ound in their 
exposuro t o the north o f the Grend c.o.ny c·n in s outhe'rn Ut "h end t o " lesser ex
tent 'It Cadur Mountnin t o the e2s11 of the ];X1rk 'lnd Red Butto to the s outh. 
Over nino thousand feot of sediments once rested on t op of thD Tclper:ts s f.:ndstone. 

The tizpe required for the erosionc.l f orces ' of Nl:-ture t o rOl:Jove the six 
thousand feet of y ounger sedi~ents greatly oxcoeded the tino required for the 
Color ado river to cut the cany on itse lf. With thD renovol of tho y~unger s ed
ioonts this country was uplifted TIith on impercoptible s10':7noss accor1poni cd by 
tl:ic cutting of the cnnyon by the Col orc.d 'J river. Only '7hon the (;sr go h :-:d be em 
-eut below the Tapoc ts sandstcne did tho springs issue fJrth vith their briny 
Wc.tcrs. This was untold centuries ago. 

The percolating wntors seeping slowly thruugh the Tc.pe,: ts scndst cnc 
fr,,::) cbove diss c. lve sm.., ll qunnti ties of the s a lt, cnrrying it in s olution under
ground e.nd depcsiting it vory slowly at the 0utlet of the spring. As the dry 
cliocte evavore.ted the ,n, t er nnd l eft the sqlt as n residue during the tine of 
tl:ic daposition of the Tc.pe2ts sandstone, s o n~{ doe s the lFOv:liling aridity of 
this clin:lte evapor c.to tho we. tor a nd c oncentrc.te the. sc.lt t7here tho springs come 
t o the surfc.ce. This r esults in thr> surfacle of the r ocks being incrusted wi th 
salt nr ound the outlet of the springs. In protected l )cu litie s stnl nctites nnd 
stcl"gmites aro bei1lG gr 2du' ,11y built up. This is pnrticulnrly true of Garnot 
Cnnyon in the western prtrt of the perk. othor dap osi ts of salt occur at the 
selina springs in Phc,ntom Ganyon :lnd at MonUJ:Jent Creok • 

.An annlysis of this s n It in the lnbratories of the Geological SUr '/ey 
has shown it t o be rolc.tivoly pure tc.ble snIt, bei~~ essenti a lly c omposed of 
sodium chloride. Co=on s nIt is nn essenti c. l c onstituont of food. the use of 
Which, dut es from tho eurliest 2ges. Stnlnctites nnd stnlngmites o f snlt fr0m 
Garnet CUnyon 'Wore pulverized and used as table snlt in the early ,days by the 
pioneers. 

Anir~ls ns well ns D2n h:1ve a crnving for snIt. The f:esh tracks of 
deer nni other o.nLll"-ls found around these S rl lt deposits serve 11.S ~mmut[\b Ie 
evidence cd the depondence of :'nil:,,'.ls on this :'.rticle f 0r food. The numerou~ 
Indi'ln ruins found wi thin the o~nyon, not a gre::> t distC'.nce from these se lt hcks 
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possibly sugge sts a S0HroJO of s~lt far tho Indi c:ns. ~'ho InJi nns DCy hnvo con
sldp.:-'ed the meat pr0b l C'm :-. mCH e o.~.t ter 0':' wl'.i ting f or the :mi;:Jcls to cot:Je to 
szti , ~y their ' crc vir_5 for snIt. 

As one views the spl'ings iT! tho Tope:-. t.~ scndstone po=in:; forth their 
s:lline wot e r s hund::-eds of r.:iles froe any expos ed b ody of sn lt , :c t 0r, onQ ffiUSt 
r~ '! lize t~t tho ~c ~prlr:bS h i ·V':: b OCll fl O'·.7in-; [ 0 1' Ui.1i;oj.,j cencuri es; dUl'inG the 

t ime the Col,)rodo = ~.ver wns cut tine the Grcni t G G0r Gc t-;.r e lve hundrod f eo t be
low the level of tho "J:': .pents sa:ldst on J . As on] v i (;';'I S tho Colorcdo river with 
D. Jmowlodgo t hi:: t it is cut ti. ng O.he s t"e::Ll b 0d 10~J.: = ,I t the :rot e of n 51:]:: 11 
frnction of a u inch :' ye". l', one n.'rvols thnt m!'.n fillit O end w02.k thoUf;h he is, 
ctln understond to so!:',e extent the r:>:.c;nitude ef tho sc:: lc lit,?on which He turo 
lVorks. 

* *. * * * * * * * * * * * * 
KA:::BA:J D:ml. AKl.I~S ON SOUTH RIM 

(By E.T. Scoyen--Chief R.::nger) 

Perhnps the nost inte r esting ~.nd drn;:. tic evant in COlIDGction -71th wild 
lifo cons ervcti on in th0 United StC' t os, is the no'" f cnous K[ i b ;.b Deer Drive " hieh 
W1S nttem]1'!;ed t.wo y'],a r s a,-c>. T.le f a ct th" t thJ :pr o ~ :J r.t w:..s unique , "nd t lu: t the 
Ill£)[,ns employed \V;lS to 1J e br s0d on an anci ent Indian method, gnve the pro(;eeding 
t. spi}ctn0ulcr cs pec"t, mid consequently" Urn grip on th;) i nngip::tl on of the 
public. 

The dl'i va was a f ::l ilure. In spite of glowing statenents of the ease by 
Which ten tho"J.s c::1d wild d .3er cO-J.ld be coll€>ot ed into ons r"erd; forced over the 
riu of tho Gr : nd Ganyon SilO then heraGd across the gr e2 t gorge to the rim on the 
other side, t,le z ttsmpt ended r l!:lost b efor e it started. Not "- sing l e dee r even 
saw the trail leading into tho CGnyon, and at the agr0ed delivery r e te on the 
801;": rim of one dolla r 1'0 ;" he . d, t ;1B gross recei:;,:Jts were zero, and other f 2.ctors 
take __ into consider:lt i oll, l ess than till!t. 

Ther e ';Ie r d rr.:ny re c- sons why the atterr.;:>t f '1i lod. The DOSt ::>ro;'Ji TI(mtly 
mentioned a re . the l .tck of org" llization 2n1 the gr (nt stor m ,vhM h broke < t g 

c:-i ticc l IDOI7:ent. rr~ :.O S E: we~' e :')r OJably contributvry, but the fund c:nentf 1 one ~:2 S 
t;he f ::ct th::.t Ur. IJe.::r l'ef-J.oeJ t o b o d;,'iven, c' nj no coll.3ction of c ow-bells :end 
,7hooping Inca ,-ns ",&s t el'ri 1~' i l1E er.ou~h to .'ake hi Ul leave 'his home r ange. 

Althcugt ~ f :lilure , this :..tto~t will a~7ays be interesting bec::use 
it "'<'5 someth i ng entil'e'-j' n "W in the line of g 2:ne conserva tion • . It h:o : it~ 
b.Jghuli ng in a moveo"lnt to p:revo:J.t thous ands of de er fran stc:rvlr.g to Qe~ t n , a 
solicituous attitude on the p:J.rt of , Jell mec:ning hur.lc.ns, th2t the deer ::?ro;n:Jtly 
anID'lered thems il lvd:' Jy not st " rving even wher e mnn hims elf s -" id _ ther e was n~ 
clmnce for him to J.1 ve . HOI-!GvC' r, in spite of this f nct, the K~ lb nb Deer D'E~ve 
will always be pain t ed out e.s one of man's unselfish ntterJpts to h elp tha :,?oor 
Wild anima 1, even if he (j idn 't neod it. 
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Since the drive f~lled to solve the problen, other methods hove been 
usad to rO~Jove the dc> er from "he r enee. Ai'lOng th"so is the trnppinG of f mvns , 
ond when they nre sui'fici cmtly grown, shipping then out to pub lic :md pri vnte 
p..')rks ~ 

So fnr thero is only one authentic r ecord of a Ka ibeb Deer crossing 
the Colorad o River end r oa 'Jhing the south rim. It is known that this deor 
w[.s b orn r.r;,ong the g i r.nt pines of the llilibcb, cn d thct he 1s nCll'l living on the 
rio opposite t e t;wt on which he WCrl born, Q.'1d even more th::n this, the elruct 
route by which h e onde his j ourney is n lso '1 cetter of record. 

Early l :::s t s=Jor, P.:rk rancers on the North Riin St "-ti on found t : very 
yount; f,,-un whi ch h ::cd evi e. er..tly beon c.b ::ndoned by its cather. They cr.rri ed hic 
to the station, a nd f or the n ext sever r. l weeks he lived on canned wdlk f ed fr on 
n nursing bottle . He s oon becar::e very frie ndly, evi dently c·onsicering hir:JS Glf 
~nother rnnger os for us his ~ights oround the s t e tion wer e concernod . He r e
nr,ined hclrc during the sur.Jiaer, but r ec,mtly it become necessary t o plc.n for his 
17inter qUDrtcrs, :·. S the h er.vy snows on thQ Kr.ib ::.b would nc.ke it i U310ssib l e for 
hil:; to stuy there" during the ~7int er. It h: l'lJ·:ned t hnt Ranger Frod J ohnson wos 
order~d t o r eport for duty on tho south riD, ond in piCking out his r oute de
cided to cone by c ar vi a Lee's Ferry. It wr.s e lso r ealized thc t if Mrs. J ohns"n 
nere to go nnd leave the f c:wn behind, he ,Iould soon die of gri ef, as he c:'o red 
but Ii ttle for enyon e but hor. ~'lhen t he tine cc.ce to l cnve, "Chur.Jllli e" ::: s the 
f~;vm is c::lled, cliubed in the ce.r, (".nd frOl'l every indication seanea t o soY' .. 
"LJt's Go". The r esult of all thi s i s the f::ct t hc t ChuInni a 1s the first of the 
Keiban De0r t o c.rl~ve on the s outh rin, one yea r and nine months ::fter the great 
driv~ " /2 S to hC-ve lanGed t en thous nnd of hi s anoes t ors in the S"-ICie spot, I'nd he . 
only succeeded i n Get-tlng ther e hi:'ls e lf ::?cHer a hi: rd tuo d"ys trip by :'out o. 
Although b or n only 13 r..i l e s from the s outh rirJ, he we.s forced to tre.ve l 262 
oiles in order to find h ow the ether side l ooked. 


